Quality of Life
The St. George's Respiratory Questionnaire (SGRQ) was used to detect disease-specific QOL [16] . High scores show worsened disease and increased symptoms. The overall QOL was evaluated by the 36-item Short Form Health Survey (SF-36) Quality of Life Questionnaire [17] . Increased scores represent improved QOL.
Psychological Symptoms
The Hospital Anxiety and Depression (HAD) Scale, which consists of 14 questions, was used to determine the psychological status of the patients. Anxiety and depression score is ranked as 0-7: normal, 8-11: borderline, and >11 anxiety or depression [18, 19] .
Interventions
Pulmonary physiotherapy and rehabilitation sessions, lasting for 2 h, were performed twice a week for 2 weeks to all patients who participated in the program. The exercise program included breathing exercises consisting of pursed-lip, diaphragmatic ventilation and thoracic expansion, relaxation and stretching, peripheral muscle strength, and aerobic exercises. In addition, bronchial hygiene techniques and dyspneareducing posture were taught. Bronchial hygiene techniques were applied to all patients with COPD and only required patients with asthma. After respiratory physiotherapy education, upper and lower extremity stretching and strengthening exercises were performed. All strengthening exercises were started without any weight. According to the Borg Scale, a half kilogram weight was added every four periods of exercises. The treadmill and bicycle/arm ergometers were used for aerobic exercises [1, 6] . Patients were trained at 60%-90% of the maximum heart rate. In addition, we used the Borg dyspnea scores to regulate exercise. Exercise intensity increased according to patient progress. During exercise, we used pulse oximetry to supervise patients (both COPD and asthma), and if arterial oxygen saturation (SpO 2 ) decreased <90%, oxygen supplementation was provided. Aerobic exercises were performed for 30 min, which consisted of 15-minute treadmill and 15-minute static bicycle exercises [1, 6, 20 ]. An arm ergometer was used for patients with joint disorder or lower extremity disability. We aimed to compare gains from PR between asthma and COPD in the present study.
Statistical Analysis
Data were imported to the Statistical Package for the Social Sciences program version 22 (SPSS Statistics IBM Corp.; Armonk, NY, USA), and statistical analysis was also made using the same program. Data were presented as mean, standard deviation, median, minimum, and maximum values for continuous variables, and the normal distribution of these variables was examined. Nominal variables were expressed by their frequencies and percentages and compared by cross tables. Independent groups were compared using the chisquare test. A normal distribution for all the variables was not present as explored by a normality test, graphical analysis, and by considering the sample size. Comparison of these variables was performed via nonparametric tests. The MannWhitney U test was used in independent groups, and the Wilcoxon signed-rank test was used in repeated measurements. For all the statistical comparison tests, the probability of a type 1 error was α=0.05 and two-sided. A p value <0.05 was considered statistically significant.
RESULTS
Forty-two patients with asthma and 25 COPD who completed PR were included in the study (8 male patients in each group). While 27 patients with asthma had comorbidities (hypertension (HT), diabetes mellitus, and coronary artery disease), 9 patients with COPD had the same comorbidities, and there was no significant difference between the groups. The most frequent comorbidity was HT. Oxygen use, hospital admission, and smoking pack-years were higher in patients with COPD (p<0.05). There were significant differences in 6MWT, Borg difference, SGRQ in all domains, SF-36 (except general health), HAD, MRC, and asthma control test after PR in asthma (Table 1 ). Significant differences were also found in partial oxygen pressure (pO 2 ), SpO 2 , Borg difference, SGRQ, SF-36, HAD, and MRC in patients with COPD (Table 2) .
When comparing two groups in terms of basal variables, there was no significant difference in terms of age and gender between the two groups (p=0.100 and p=0.365, respectively); however, there were differences with body mass index (BMI) (higher in asthma), PFT, 6MWT (lower in COPD), SpO 2 difference (higher difference in COPD), and smoking (higher in COPD) ( Table 3) . When the groups were compared according to the differences between pre-and post-PR of variables, there were no significant differences (except pO 2 , SpO 2 , and MRC) (p>0.05) ( Table 4) .
DISCUSSION
Pulmonary rehabilitation improves exercise tolerance, reduces symptoms, and improves the QOL for COPD. It is now recognized increasingly that PR also improves clinical outcomes for individuals with many respiratory disorders other than COPD. Although PR programs have a well established role in COPD treatment, studies about PR effects on patients with asthma are sparse [1] .
Asthma is one of the most common chronic diseases worldwide with an estimated 300 million people affected [7] . Even [21] . Patients with asthma are commonly enrolled in PR programs in Europe and in North America [22] . Only very few randomized studies regarding the efficiency of multidisciplinary PR program in asthma have been published [23, 24] .
It is well established that exercise improves physical fitness without any adverse effects on asthma control. Patients with asthma present lower levels of physical fitness and cardiopulmonary conditioning [25] . Low physical activity levels are associated with more symptoms, higher risk of exacerbations, and lower health-related QOL in patients with asthma [26] .
Physical exercise improves cardiopulmonary fitness, resulting in lower respiratory rate during activity. With lower respiratory rate during activity, bronchoconstriction during exercise becomes less likely [25] . Recent studies have also showed that regular exercise results in a reduction of airway inflammation, thus improving bronchioles patency [27] .
The present study was conducted to assess the effect of PR on patients with asthma and COPD and to determine which gains more from PR. There was no any significance in lung function variables before and after PR of both asthma and COPD groups, which is compatible with the findings in the literature. However, improvement in pO 2 and SpO 2 was significantly higher in the COPD group than in the asthma group after PR. This was attributed to low levels of these values at the beginning in the COPD group. BMI was higher in the asthmatic group as expected.
When patients were compared before and after PR, in both groups, there was a significant change in the QOL, exercise capacity, and anxiety and depression scores. A number of studies have reported significant differences between the groups in the QOL in a mixed group of patients and in patients with COPD in favor of the groups receiving the rehabilitation program [24] . Even though other studies have shown that PR may result to an improvement in the QOL of patients with COPD, the present study showed that these results may also be obtained in patients with asthma. Several questionnaires have been used to detect QOL as outcomes of PR. In the present study, QOL was evaluated by the SGRQ and SF-36. Our results presented an increase in SGRQ scores in both groups, but difference between the two disease groups was not statistically significant.
When compared with pre-and post-PR in two groups separately, patients walked 41 m better in the 6MWT in the asthma group, whereas 57 m better in the pre-PR in the COPD group. These findings were similar with two previous studies [23, 24] . The distance walked by the COPD group was significantly higher, but gain in exercise capacity was not significantly higher in the COPD group after PR. This may be clarified by the severity of disease between patients in the asthma and COPD groups.
Despite being not statistically significant, anxiety and depression scores improved more in the asthma group. The baseline scores were also higher in the asthma group. It may be said that physical activity improves anxiety and depression scores more in patients with asthma. The symptom evaluated in the present study was dyspnea during activity, since this is the symptom that defines the need for referral to PR according to the British Thoracic Society guidelines [28] . At the end of PR, there was a statistically significant improvement in dyspnea as assessed by the MRC score in two groups. In addition, there was a significant difference in favor of the COPD group, meaning that the COPD group gains more according to improvement in symptoms. Anxiety and depression scores were also significantly improved after PR in both disease groups.
In the present study, we cannot provide any results about the effect of PR on emergency service admission and hospital stay because they were beyond the scope of the study. However, in studies conducted on this subject, PR has reduced both emergency room and hospital admissions in both asthma and COPD patient groups [22] . In addition to the two randomized controlled studies, few observational studies have been published [29] [30] [31] [32] . They have reported positive effects pertaining to QOL, symptoms, and exercise capacity similar to the present study. In a study of patients with COPD and asthma, as in the present study, similar gains were determined in community-based as in outpatient hospital-based programs [24] . The present study confirms the usefulness of an outpatient-based rehabilitation program.
The present study adds to the evidence that supports the beneficial role of PR in both patients with asthma and COPD. The PR program resulted in improvement in perception of dyspnea, exercise capacity, and life quality with statistical significance in the asthma and COPD groups, but there was no difference between the two groups in terms of gain. Physicians refer patients with COPD to the PR unit; however, patients with asthma are not generally referred to PR in the same frequency. We would like to emphasize that PR may be as effective as COPD in asthma.
